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centrifugal and coriolis forces. It has been found experimentally, that when a mechanical oscilla- 
tor is designed such that the coriolis is of a magnitude comparable to the centrifugal forces, a 
non-newtonian phase angle arises causing an unbalanced force to momentarily arise, which 
accelerates the C.G. of the oscillator. Many studies of different coriolis inertial oscillators have 
confirmed this effect. The preferred embodiment shown herein is that of a planetary oscillator 
involving a satelite rotor orbiting about a planet gear, which in turn revolves about a fixed sun 
gear. Net forces acting on the moveable platform are just the sum of the coriolis and centri- 
fugal forces. If the platform is then coupled to the frame and payload, with the direction of 
-I platform motion being vertical in the gravitational field of the planet, and said coupling occuring 
j at a time increment when the platform is undergoing upward acceleration, a vertical thrust 
S occurs that lifts the payload. The weight of the payload restricts the amplitude of oscillation 
J of the platform, and its kinetic energy is converted into work on the payload (weight times the 
i lift height). The motor restores the energy lost to the lifting of the payload via the flywheel and 
I splined shaft/worm gear arrangement. After 90 degrees of rotation of the planet gear, the 
platform is decoupled and free to oscillate/ and free fall without affecting the frame and its load. 
The gravitational "weight" of the payload is one-directional (i.e.,always downward) in the frame 
, of the earth, and thus the restriction of the inertial oscillator is also one-directional yielding 
a one-directional lifting impulse on the payload. In the reverse direction, the oscillator is in free 
fall downward and thus no downward force acts on the payload from the action of the rotor. 
Figure Drawings Description: 

Figure 1 . is a frontal view of the invention showing the planetary oscillator mounted on the 



moveable platform via rollers in a frame attached to a heavy payload. Figure la. shows 
the trajectory of the satellite rotor mass. 

Figure 2. is a rear view the inertial oscillator control system with the clutch and repositioning 
controls as well as the splined drive shaft and slideable worm gear assembly with spring-crank 
positioning device. Figure 2a shows an alternate method of driving the planetary rotor from 
a fixed motor using an Oldham coupler. 

Figure 3. shows a multiple unit arrange of planetary oscillators arranged vertically but in a 
frame which is gimbal mounted to the gravity payload and thus can be vectored off from 
3 the vertical to generate lateral thrust components. 
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Objectives: 

THe primary objective of this invention is to generate vertica, lining forces in the gravity fie.d 
of the eart, The invention builds upon prior art in the use of rotating unbalanced masses. 
Tbe inettia, coriolis osciUator has the correct properties of being an abating force generator, 
which, with the disposed control system, has the capacity for high speed operation. A. the 
same time, speed reguiation must occur through appropriate sizing of a lightweight, high 

HO deuces appart to cance, transverse or lateral forces in a common rigid frame. Employment 
\ „f a gravitational load win, its asymmetrical properties (acting downward on.y) permits one- 
1 directional restriction of coriolis oscillator amplitude yielding vertical net impulses of thrust, 
i L astty, by gimha. mounting of the frame unit above the gravity payload, the frame can be 
f vectored off from the vertical orientation to achieve horizona, motion of the gravity payload. 
?. Likewise, azimutha, rotation of this thrust vector permits directional contro, in the horizona, 



D plane. 

Detailed Description of Figures: 

Tbe generalized coriolis oscillator involves both radial motion of an orbiting mass with tangential 
velocities yielding compound forces on tire mas, In the firs, embodiment shown in Figure 1, a 

p ,a.form 2 0 free to oscillate vertical in gravity field of earth. The platform 20 is held ri^dly in 
^ ,0 via guide rollers or bearings 21. A planetary gear 35 revoWes around the sun gear 30 
via ann 40 and bearing assembly with axle 31 passing through the platform for drive connect. 
Unbalanced rotor 50 is connected to the plane, gear 35 with arm 51 . The entire assembly is 
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then driven at constant anglular speed of the planet gear 35 about the sun gear 30. The rotor 50 
tends to move at twice the speed of the planet gear 35. Generally, the spacing between the masses 
are made equal, but the rotor mass 50 can be made zero or very small as its effects due to its large 
radius and faster speed have strong effects on the platform motion. In Figure la, as taught by 
^T^ornson in US4631971, the rotor will move in a hypercycloid path (clockwise) or trajectory in the 

of reference of the platform. 20. In position I at the 12:00 o'clock or Top Dead Center position 
the rotor 50 points in the direction of thrust T at maximum radius and rotational speed. At postion 
% III the rotor 50 is centered on the sun gear 30 and is thus in a null position. As the rotor 50 

fz I' 

n moves clockwise, its motion is outbound generating strong coriolis forces tending also in the 

* clockwise direction. At position IV, the coriolis forces of the rotor 50 as well as the planet gear 
mass 35 point generally upward, creating, with vectorial addtion of their centrifugal forces, the 

y upward vertical thrust that lifts the system into the air (peaking at position I). 

3 In Figure 2, the rear view of the invention is shown with details of the control system for 

coupling and positioning the oscillator to the frame 10. The planet gear 35 is driven via axle 

31 connected to worm gear 32 driven by helical worm 36 slideably mounted on spline shaft J02. 

The spine shaft 102 is connected to the clutch assembly 90, which engages the flywheel 80 and 

motor 100. The worm 36 is mounted on the platform 20 via endplates not shown. ^^^) 

adjustable cam 34 attached to the worm gear 32 axle is clocked to engage the follower 64 on 

the arm of a toggle clamp 60 or other suitable mechanical clutching device. The toggle clamp 60 

grips a grooved load rod 104 that is fixed to the frame 10 at the top and bottom. A backplate 

62 holds the rod 104 against the clamping force of the toggle adjustment bolt 65. The cam 34 
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is clocked to actuate the toggle clutch and thus engage the rod 104 when the upward acceleration 
of the platform 10 can lift the payload. At the end of this operation, not exceeding 90 degrees 
duration, the release pir^O^n the idler worm gear 33 is clocked to knock the toggle arm 
follower 64 thus releaseing the toggle clutch. Also on the idler worm gear 33 is a crank pin 72 
with push rod 75 free to swivel at its top end about 72 pin. The compression spring 73 and 
adjustment sleeve 74 are set to push against the plate 76 attached to the frame 10 thru guide hole 
71 for the push rod 75. This postioning system exerts a upward spring pulse with a peak 
value when the crank is in the most downward position as shown. The effect of the crank-spring 
mechanism, is to restore, for each cycle of thrust, the elevational position of the oscillator in 
the frame and maintain it operationally. In Figure^)n oldham coupler is shown which can 
alternately be used to transmit torque to the rotor axle from a fixed motor and provide high 
torque capacity and zero backlash. 

In Figure 3, two units are shown each docket 1 80 degrees appart in a common rigid frame 
with a gimbal truss 201 assembly on the bottom. The gimba 200 1 is attached to a heavy payload. Thus, 
the thrust assembly 204 may be vectored off from the vertical to generate horizonal thrust and 
lateral motion of the payload 300. 

In operation, the thrust assembly 204 is vertically oriented with a heavy payload at the 
bottom. The motor is activated and the oscillator pair reciprocates up and down in the guide 
channel of the rigid frame 10. The spring crank mechanism maintains the location of the oscil- 
lators as the clutching system is activated by the cam 34. Pulses of thrust acting upward, and not 
exceeding 90 degrees of rotation of the planet gear 35 occur, and the payload is lifted off the 
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ground. The amplitude of the platform is restricted and energy lessened. In the remaining 270 
degrees, the oscillator is in free fall, and energy is restored to the rotors via the motor and 
spine shaft arrangement. Just before the start of clutching in the next cycle, the spring-crank 
restores the elevation position. This step engenders only a negligible amount of downward 
"recoil" force since the rotors have withdrawn to a much lower radius during this backstroke. 
The system may thus have application as in a warehouse for lifting heavy pallets or other stored 
material, reducing the friction with the floor, and with the lateral vectoring process, move the 
heavy load to the desired point. 
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